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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a wet-cleaning apparatus and 
wet-etching method, that can reduce fluctuation in product 
characteristics by making uniform the amount of etching in a wafer, 
when using etching liquid, such as a fluoric acid to etch a wafer an oxide 
film in wet cleaning treatment and the like. 

SOLUTION: A means for improving uniformity of etching is provided, 
where the means is provided in a cleaning tank 16, and turns a wafer 18 
along a prescribed circumferential direction at a prescribed speed in an 
arbitrary period during the circulation of the cleaning liquid, so that wet 
treatment throughput on the wafer 18 lies within an approximately 
specific range. 




* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1 ]l n a cleaning tank, set a predetermined interval and two or more semiconductor wafers are supported 
in parallel, A wet washing station provided with a skillful stage for the etch uniformity which rotates the above- 
mentioned semiconductor wafer by setting the axis of rotation as a medial axis of the above-mentioned 
semiconductor wafer when circulating a penetrant remover along the principal surface of the above-mentioned 
semiconductor wafer after an etching process of the above-mentioned semiconductor wafer. 
[Claim 2]The wet washing station according to claim 1 provided with a means to make rotation of the above- 
mentioned semiconductor wafer start to predetermined timing under circulation of the above-mentioned 
penetrant remover. 

[Claim 3]The wet washing station according to claim 1 provided with a means to make rotation of the above- 
mentioned semiconductor wafer start in advance of a circulation start of the above-mentioned penetrant 
remover. 

[Claim 4]The wet washing station comprising according to any one of claims 1 to 3: 

At least one or more rollers for wafer rotation which give energizing force for rotating said semiconductor wafer 
while holding said semiconductor wafer, enabling free rotation, after said skillful stage for etch uniformity has 
contacted an edge part of two or more of said semiconductor wafers. 

Two or more wafer presser-foot rollers which hold said semiconductor wafer enabling free rotation where other 
edge parts of two or more of said semiconductor wafers are contacted. 

[Claim 5]ln the above-mentioned washing process including a washing process following a wet-etching- 
treatment process and this etching process process of a semiconductor wafer, A wet etching method of a 
semiconductor wafer circulating a penetrant remover along the principal surface of the above-mentioned 
semiconductor wafer, and rotating the above-mentioned semiconductor wafer by setting the axis of rotation as 
a medial axis of the above-mentioned semiconductor wafer. 

[Claim 6]The wet etching method according to claim 5 starting rotation of the above-mentioned semiconductor 
wafer to predetermined timing under circulation of the above-mentioned penetrant remover. 
[Claim 7]The wet etching method according to claim 5 starting rotation of the above-mentioned semiconductor 
wafer in advance of a circulation start of the above-mentioned penetrant remover. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln the product manufacturing field in which this invention includes etching by a drug 
solution, such as semiconductor manufacture, in process, The etch uniformity improvement art in the etching 
process of a semiconductor wafer is started, By for example, the thing for which equalization of the etching 
quantity within a wafer is attained in the wet washing processing after carrying out wafer etching of an oxide 
film etc. using etching reagents, such as fluoric acid. It is related with the wet washing station and wet etching 
method which can attain reduction of dispersion in product characteristics. 
[0002] 

[Description of the Prior Art]Drawing 2 is an equipment configuration figure for explaining the wet etching 
method which used the washing etching device of the conventional batch type, and this, and the important 
section lineblock diagram which saw through the figure (a) from the device transverse plane, and the figure (b) 
are important section lineblock diagrams seen through from the device side, in drawing 2, 100 shows the 
washing etching device of the conventional batch type - 16 - the cleaning tank and 18 -- a stream and 26 
show a pure-water-rinsing discharge tube, 28 shows a current plate, and, as for the principal surface 
(processing-object side) of the wafer 18, and 24, a wafer and 19 show the wafer cradle 30. 
[0003]ln the etching process of the film formed on the wafers 18, such as a semiconductor, the etch uniformity 
within the principal surface 19 of the wafer 18 affects it, without dispersion in product characteristics, for 
example, dispersion of the electrical property of a device. Therefore, it is important to raise homogeneity. 
[0004]ln the washing etching device 100 of the conventional batch type. As it stores in the cleaning tank 16 
where it made two or more wafers 18, -, 18 coexist on the wafer cradle 30 and they are stored as shown in 
drawing 2 (b), then shown in drawing 2 (a), Etching reagents, such as fluoric acid, are supplied via the current 
plate 28 from the pars basilaris ossis occipitalis of the cleaning tank 16, and the etching process of the wafers 
18, such as an oxide film, is carried out. After that, in order to stop an etching process, a rinse is supplied via 
the current plate 28 from the pure-water-rinsing discharge tube 26, and wet washing processing (rinse) is 
performed. 
[0005] 

[Problem(s) to be Solved by the lnvention]Drawing 3 is a wafer sectional view for explaining distribution of 
etching quantity eta in the principal surface 19 of the wafer 18 at the time of performing the wet etching method 
of drawing 2 . In drawing 3 , 34 shows silicon oxide and 36 shows the etching portion. 



[0006] Drawing 4 is a graph for explaining distribution of etching quantity eta in the principal surface 19 of the 
wafer 18 at the time of performing the wet etching method of drawing 2 . In drawing 4 , a horizontal axis is a 
position on the wafer 18, and a vertical axis is etching quantity eta (a unit is [mum]). 
[0007] However, in the washing etching device of the conventional batch type, and the wet etching method 
using this. When supplying etching reagents, such as fluoric acid, via the current plate 28 from the pars 
basilaris ossis occipitalis of the cleaning tank 16 and carrying out the etching process of the wafers 18, such as 
an oxide film, Etching time will become uneven by each of a point of the upper part of the wafer 1 8 shown in 
drawing 2 (a), b point of the center section of the wafer 18, and c point of the lower part of the wafer 18. 
[0008]ln order similarly to stop an etching process, when rinsing by supplying a rinse via the current plate 28 
from the pure-water-rinsing discharge tube 26, A rinse start period will become uneven by each of a point of 
the upper part of the wafer 1 8 shown in drawing 2 (a), b point of the center section of the wafer 1 8, and c point 
of the lower part of the wafer 1 8. 

[0009]For this reason, it becomes difficult to unify the rinse start period in each of a point in the wafer 18, b 
point, and c point into the predetermined timing under rinse after etching by an etching reagent, and the 
unevenness of etching time comes to arise. As a result, as shown in each of each of a point of the wafer 
sectional view of drawing 3 , b point, and c point and a point of the graph of dr awing 4 , b point, and c point, 
each etching quantity eta of a point, b point, and c point will be uneven. That is, when etching the wafers 18, 
such as an oxide film, using etching reagents, such as fluoric acid, in wet etching washing processing, etching 
quantity eta differed within the wafer 18, and as a result, there was a problem that dispersion in product 
characteristics will arise. 

[0010]This invention is attaining equalization of the etching quantity within a wafer, when it was made in order 
to cancel the above problems, and etching wafers, such as an oxide film, using etching reagents, such as 
fluoric acid, in wet etching washing processing, It aims at acquiring the wet washing station and wet etching 
method which can attain reduction of dispersion in product characteristics. 
[0011] 

[Means for Solving the Problem]A wet washing station concerning the invention of this invention according to 
claim 1, In a cleaning tank, set a predetermined interval and two or more semiconductor wafers are supported 
in parallel, When circulating a penetrant remover along the principal surface of the above-mentioned 
semiconductor wafer after an etching process of the above-mentioned semiconductor wafer, it had a skillful 
stage for the etch uniformity which rotates the above-mentioned semiconductor wafer by setting the axis of 
rotation as a medial axis of the above-mentioned semiconductor wafer. 

[001 2]A wet washing station concerning the invention according to claim 2 was provided with a means to make 
rotation of the above-mentioned semiconductor wafer start to predetermined timing under circulation of the 
above-mentioned penetrant remover, in the thing according to claim 1. 

[001 3]A wet washing station concerning the invention according to claim 3 was provided with a means to make 
rotation of the above-mentioned semiconductor wafer start in advance of a circulation start of the above- 
mentioned penetrant remover, in the thing according to claim 1. 

[0014]A wet washing station which this invention requires for the invention according to claim 4 is 
characterized by that the thing according to claim 1 to 3 comprises: 

At least one or more rollers for wafer rotation which give energizing force for rotating said semiconductor wafer 
while holding said semiconductor wafer, enabling free rotation, after said skillful stage for etch uniformity has 



contacted an edge part of two or more of said semiconductor wafers. 

Two or more wafer presser-foot rollers which hold said semiconductor wafer enabling free rotation where other 
edge parts of two or more of said semiconductor wafers are contacted. 

[0015]A wet etching method concerning the invention according to claim 5, In the above-mentioned washing 
process including a washing process following a wet-etching-treatment process and this etching process 
process of a semiconductor wafer, A penetrant remover is circulated along the principal surface of the above- 
mentioned semiconductor wafer, and the above-mentioned semiconductor wafer is rotated by setting the axis 
of rotation as a medial axis of the above-mentioned semiconductor wafer. 

[001 6]A wet etching method concerning the invention according to claim 6 starts rotation of the above- 
mentioned semiconductor wafer to predetermined timing under circulation of the above-mentioned penetrant 
remover in a method according to claim 5. 

[001 7]A wet etching method concerning the invention according to claim 7 starts rotation of the above- 
mentioned semiconductor wafer in advance of a circulation start of the above-mentioned penetrant remover in 
a method according to claim 5. 
[0018] 

[Embodiment of the lnvention]Below embodiment 1 . describes this embodiment of the invention 1 in detail 
based on a drawing. Drawing 1 is an equipment configuration figure for explaining the wet etching method 
using the wet washing station and this concerning the 1 embodiment of this invention, and the figures (a) are 
the important section lineblock diagram seen through from the device transverse plane, and an important 
section lineblock diagram which drawing 1 (b) saw through from the device side. Generally this Embodiment 1 
rotates a semiconductor wafer, and is related with the device and method for making a rinse start period 
uniform and planning homogeneity of etching. 

[001 9]ln drawing 1, a wet etching washing station and 12 10 A wafer presser-foot roller, A wafer presser-foot 
arm mechanism and 16 for 14 a cleaning tank and 18 a wafer and 19 The principal surface of the wafer 18 
(processing-object side), 20 a motor and 21 the driving shaft of the motor 20, and 22 The roller for wafer 
rotation, The groove by which forms a stream and 26 in a pure-water-rinsing discharge tube, 28 was formed in 
the current plate, and 40 was formed in the wafer presser-foot roller 12 and the roller 22 for wafer rotation for 
24, and 42 show energizing force, and 44 shows the direction of a periphery of the wafer 18. 
[0020]Generally, in the etching process of the film formed on the wafers 18, such as a semiconductor, the etch 
uniformity within the principal surface 19 of the wafer 18 affects dispersion in product characteristics, for 
example, dispersion of the electrical property of a device. Therefore, it is important to raise homogeneity. 
[0021]So, in the wet washing station 10 of this embodiment. Provide the wafer presser-foot roller 12, the wafer 
presser-foot arm mechanism 14, the motor 20, the driving shaft 21 of the motor 20, and the skillful stage for 
the etch uniformity provided with the roller 22 for wafer rotation, and by this, Only arbitrary periods the wafer 18 
along with a predetermined circumferencial direction (this embodiment the direction 44 of a periphery of the 
wafer 18) to arbitrary timing A prescribed rotational frequency, (concrete target is rotated by range) of per 
minute 0.5 to 5 rotation, and it is made for the wet throughput (for example, etching quantity eta) on the wafer 
18 to be settled in the predetermined range. 

[0022]The above-mentioned skillful stage (12, 14, 20, and 22) for etch uniformity, As shown in drawing 1 (a) 
and (b), along with a predetermined circumferencial direction (this embodiment the direction 44 of a periphery 



of the wafer 18), in the cleaning tank 16 the wafer 18, It has the two wafer presser-foot rollers 12 which are 
held centering on the center (wafer center of rotation) of the wafer 18 enabling free rotation and which use the 
align direction of the wafer 1 8 as a major axis. 

[0023]The skillful stage (12, 14, 20, and 22) for etch uniformity is constituted so that the wafer 18 may be 
rotated in the range of per minute 0.5 to 5 rotation, to such an extent that the wet throughput (for example, 
etching quantity eta) on the wafer 18 is settled in the predetermined range. Thereby, the principal surface 19 of 
the wafer 18 is always held in the in general parallel state in accordance with the flow of the fluid (penetrant 
remover) in the cleaning tank 16, i.e., the flow of the stream 24 supplied in the direction of the wafer 18 (from a 
lower part to the upper part [ A drawing ]) via the current plate 28 from the pure-water-rinsing discharge tube 
26, enabling free rotation. At the same time it rotates the wafer 18 using the roller 22 for wafer rotation, and the 
motor 20 and aims at homogeneous improvement in the principal surface 19 of the wafer 18 of etching 
quantity eta, The rinse start period in each point within the principal surface 19 of the wafer 18 can be made 
uniform, and homogeneity of etching time can be planned now. 

[0024]The groove 40 of the groove structure of concave shape for the principal surface 19 of the wafer 18 to 
install the wafer 18 side by side in a predetermined pitch by the in general parallel state in accordance with the 
flow of the fluid in the cleaning tank 1 6 or V shape is formed in each of the above-mentioned wafer presser- 
foot roller 12 only the number of sheets of the wafer 18. The principal surface 19 of the wafer 18 is always 
maintained by the in general parallel state in accordance with the flow of the fluid in the cleaning tank 16 by 
this, While rotating the wafer 18 certainly using the roller 22 for wafer rotation and aiming at homogeneous 
improvement in the principal surface 19 of the wafer 18 of etching quantity eta, the rinse start period in each 
point within the principal surface 19 of the wafer 18 can be made uniform, and homogeneity of etching time 
can be planned. 

[0025]The above-mentioned skillful stage (12, 14, 20, and 22) for etch uniformity, As shown in drawing 1 (a) 
and (b), it has the wafer presser-foot arm mechanism 14 for making it contact, where each of the two above- 
mentioned wafer presser-foot rollers 12 is pressed against the edge part of the wafer 18 in the state where it 
tended toward the center (wafer center of rotation) of the wafer 18. At the same time the principal surface 19 of 
the wafer 18 always rotates the wafer 18 certainly in the in general parallel state in accordance with the flow of 
the fluid in the cleaning tank 16 and aims at homogeneous improvement in the principal surface 19 of the 
wafer 18 of etching quantity eta by this, The rinse start period in each point within the principal surface 19 of 
the wafer 18 can be made uniform, and homogeneity of etching time can be planned now. 
[0026]The above-mentioned skillful stage (12, 14, 20, and 22) for etch uniformity, As shown in drawing 1 (a) 
and (b), while holding the wafer 18 centering on the center (wafer center of rotation) of the wafer 18 along with 
a predetermined circumferencial direction (this embodiment the direction 44 of a periphery of the wafer 18) in 
the cleaning tank 16, enabling free rotation, To such an extent that the wet throughput (for example, etching 
quantity eta) on the wafer 18 is settled in the predetermined range, Where the edge part of the wafer 18 is 
contacted, the wafer 18 is centered upon the center (wafer center of rotation) of the wafer 18 along with a 
predetermined circumferencial direction (this embodiment the direction 44 of a periphery of the wafer 18). It 
has the one roller 22 for wafer rotation which gives the energizing force 42 for making it rotate to the edge part 
of the wafer 18. 

[0027]The principal surface 19 of the wafer 18 is always held in the in general parallel state in accordance with 
the flow of the fluid in the cleaning tank 16 by this, enabling free rotation, While rotating the wafer 18 certainly 



using the roller 22 for wafer rotation and aiming at homogeneous improvement in the principal surface 19 of 
the wafer 18 of etching quantity eta, the rinse start period in each point within the principal surface 19 of the 
wafer 18 can be made uniform, and homogeneity of etching time can be planned. 

[0028]While the one above-mentioned roller 22 for wafer rotation is connected with the driving shaft 21 of the 
motor 20 provided in the pars basilaris ossis occipitalis of the cleaning tank 16, To such an extent that the wet 
throughput (for example, etching quantity eta) on the wafer 18 is settled in the predetermined range, It is 
constituted so that the energizing force 42 for rotating the wafer 18 according to the rotation driving force of the 
motor 20 along with a predetermined circumferencial direction centering on the center (wafer center of 
rotation) of the wafer 18 where the edge part of the wafer 18 is contacted may be given to the edge part of the 
wafer 18. 

[0029]The groove 40 of the groove structure of concave shape for the principal surface 19 of the wafer 18 to 
install the wafer 18 side by side in a predetermined pitch by the in general parallel state in accordance with the 
flow of the fluid in the cleaning tank 1 6 or V shape is formed in the above-mentioned roller 22 for wafer rotation 
only the number of sheets of the wafer 1 8. 

[0030]According to such a roller 22 for wafer rotation, the principal surface 19 of the wafer 18 is held in the in 
general parallel state in accordance with the flow of the fluid in the cleaning tank 16, enabling free rotation, At 
the same time it rotates the wafer 18 certainly using the roller 22 for wafer rotation, and the motor 20 and aims 
at homogeneous improvement in the principal surface 19 of the wafer 18 of etching quantity eta, The rinse 
start period in each point within the principal surface 19 of the wafer 18 can be made uniform, and 
homogeneity of etching time can be planned now. 

[0031 ]As explained above, it becomes possible according to this embodiment to make uniform the rinse start 
period in each point within the principal surface 19 of the wafer 18 by rotation of the wafer 18 in the principal 
surface 19 of the wafer 18, and homogeneity of etching time can be planned now. As a result, since etching 
quantity eta becomes uniform in the principal surface 19 of the wafer 18, reduction of dispersion in product 
characteristics (for example, dispersion of the electrical property of a device) can be attained. 
[0032]The whole surface of this embodiment described above can be summarized as follows. Namely, the wet 
washing station of this embodiment, In the cleaning tank 16, set a predetermined interval and two or more 
semiconductor wafers 18 are supported in parallel, When circulating a penetrant remover along the principal 
surface of the above-mentioned semiconductor wafer 18 after the etching process of the semiconductor wafer 
18, it has a skillful stage for the etch uniformity which rotates the medial axis of the above-mentioned 
semiconductor wafer 18 as the axis of rotation. 

[0033]Next, operation (wet etching method) of the wet washing station 10 of this embodiment is explained. As 
shown in drawing 1 (b), in this embodiment two or more wafers 18, -, 18, As it stores in the cleaning tank 16 in 
the state where made it coexist on the groove 40 of the groove structure of the concave shape currently 
formed in each of three rollers of the two above-mentioned wafer presser-foot rollers 12 and the one above- 
mentioned roller 22 for wafer rotation in all, or V shape, and it stored, then is shown in drawing 1 (a), Wet 
washing processing in the cleaning tank 16 is performed. 

[0034]ln wet washing processing of this embodiment, etching reagents, such as fluoric acid, are supplied via 
the current plate 28 from the pars basilaris ossis occipitalis of the cleaning tank 16, and the etching process of 
the wafers 18, such as an oxide film, is carried out. After that, in order to stop an etching process, it rinses by 
supplying a rinse via the current plate 28 from the pure-water-rinsing discharge tube 26. In the cleaning tank 



16, only arbitrary periods Under the present circumstances, a prescribed rotational frequency, (concrete target 
is met in the wafer 18 by range) of per minute 0.5 to 5 rotation at a predetermined circumferencial direction 
(this embodiment the direction 44 of a periphery of the wafer 18), The etch uniformity improvement process of 
rotating the wafer 18 is performed to such an extent that the wet throughput (for example, etching quantity eta) 
on the wafer 18 is settled in the predetermined range. 

[0035]This becomes possible to make uniform the rinse start period in each point within the principal surface 
1 9 of the wafer 1 8 by rotation of the wafer 1 8 in the principal surface 1 9 of the wafer 1 8, and homogeneity of 
etching time can be planned now. As a result, since etching quantity eta becomes uniform in the principal 
surface 19 of the wafer 18, When etching the wafers 18, such as the silicon oxide 34, using etching reagents, 
such as fluoric acid, in wet washing processing, reduction of dispersion in product characteristics, for example, 
dispersion of the electrical property of a device, can be attained. 

[0036]The whole surface of this embodiment described above can be summarized as follows. Namely, the wet 
etching method of the semiconductor wafer of this embodiment, Including the washing process following the 
wet-etching-treatment process and this etching process process of the semiconductor wafer 18, in this 
washing process, a penetrant remover is circulated along the principal surface of the semiconductor wafer 18, 
and the semiconductor wafer 18 is rotated by setting the axis of rotation as the medial axis of the 
semiconductor wafer 18. 

[0037]Below embodiment 2. describes this embodiment of the invention 2 in detail based on a drawing. About 
the same portion as what was already described in the above-mentioned embodiment, identical codes are 
attached and the duplicate explanation is omitted. This Embodiment 2 is related with the device and method of 
performing the rotation start of a semiconductor wafer to predetermined timing during the rinse after etching. 
[0038]ln the wet washing station 10 of this embodiment, as shown in drawing 1 (a) and (b), It is provided in the 
cleaning tank 16 and rotation of the wafer 18 is started along with a predetermined circumferencial direction 
(this embodiment the direction 44 of a periphery of the wafer 18) to the predetermined timing under rinse after 
etching by an etching reagent, Only periods arbitrary to such an extent that etching quantity eta on the wafer 
18 is settled in the predetermined range A prescribed rotational frequency. It has a skillful stage (12, 14, 20, 
and 22) for the etch uniformity which makes (concrete target rotate the wafer 18 along with a predetermined 
circumferencial direction (this embodiment the direction 44 of a periphery of the wafer 18) by range) of per 
minute 0.5 to 5 rotation. 

[0039]As explained above, it becomes possible according to this embodiment to unify the rotation start of the 
wafer 18 into the predetermined timing under rinse after etching by an etching reagent, and homogeneity of 
etching time can be planned now. As a result, since etching quantity eta becomes uniform in the principal 
surface 19 of the wafer 18, When etching the wafers 18, such as the silicon oxide 34, using etching reagents, 
such as fluoric acid, in wet washing processing, reduction of dispersion in product characteristics, for example, 
dispersion of the electrical property of a device, can be attained. 

[0040]Next, operation (wet etching method) of the wet washing station 10 of this embodiment is explained. As 
shown in drawing 1 (b), in this embodiment two or more wafers 18, -, 18, As it stores in the cleaning tank 16 in 
the state where made it coexist on the groove 40 of the groove structure of the concave shape currently 
formed in each of three rollers of the two above-mentioned wafer presser-foot rollers 12 and the one above- 
mentioned roller 22 for wafer rotation in all, or V shape, and it stored, then is shown in drawing 1 (a), Wet 
washing processing in the cleaning tank 16 is performed. 



[004 1 ] I n wet washing processing of this embodiment, etching reagents, such as fluoric acid, are supplied via 
the current plate 28 from the pars basilaris ossis occipitalis of the cleaning tank 16, and the etching process of 
the wafers 18, such as an oxide film, is carried out. After that, in order to stop an etching process, it rinses by 
supplying a rinse via the current plate 28 from the pure-water-rinsing discharge tube 26. 
[0042]Under the present circumstances, in the cleaning tank 16, rotation of the wafer 18 is started along with a 
predetermined circumferencial direction (this embodiment the direction 44 of a periphery of the wafer 18) to the 
predetermined timing under rinse after etching by an etching reagent, The etch uniformity improvement 
process that only arbitrary periods rotate the wafer 18 along with a predetermined circumferencial direction 
(this embodiment the direction 44 of a periphery of the wafer 18) with a prescribed rotational frequency 
(specifically the range of per minute 0.5 to 5 rotation) is performed to such an extent that etching quantity eta 
on the wafer 18 is settled in the predetermined range. 

[0043]This becomes possible to unify the rotation start period of the wafer 18 into the predetermined timing 
under rinse after etching by an etching reagent, and homogeneity of etching time can be planned now. As a 
result, since etching quantity eta becomes uniform in the principal surface 19 of the wafer 18, When etching 
the wafers 18, such as the silicon oxide 34, using etching reagents, such as fluoric acid, in wet washing 
processing, reduction of dispersion in product characteristics, for example, dispersion of the electrical property 
of a device, can be attained. 

[0044]Below embodiment 3. describes this embodiment of the invention 3 in detail based on a drawing. About 
the same portion as what was already described in the above-mentioned embodiment, identical codes are 
attached and the duplicate explanation is omitted. This Embodiment 3 is related with the device and method of 
starting rotation of a wafer before the rinse start after etching. 

[0045]ln the wet washing station 10 of this embodiment, as shown in drawing 1 (a) and (b), It is provided in the 
cleaning tank 16 and rotation of the wafer 18 is started along with a predetermined circumferencial direction 
(this embodiment the direction 44 of a periphery of the wafer 18) to the timing before the rinse start after 
etching by an etching reagent, Only periods arbitrary to such an extent that etching quantity eta on the wafer 
18 is settled in the predetermined range A prescribed rotational frequency. It has a skillful stage (12, 14, 20, 
and 22) for the etch uniformity which makes (concrete target rotate the wafer 18 along with a predetermined 
circumferencial direction (this embodiment the direction 44 of a periphery of the wafer 18) by range) of per 
minute 0.5 to 5 rotation. 

[0046]As explained above, it becomes possible according to this embodiment to unify the rotation start period 
of the wafer 18 into the predetermined timing before the rinse start after etching by an etching reagent, and 
homogeneity of etching time can be planned now. As a result, since etching quantity eta becomes uniform in 
the principal surface 19 of the wafer 18, When etching the wafers 18, such as the silicon oxide 34, using 
etching reagents, such as fluoric acid, in wet washing processing, reduction of dispersion in product 
characteristics, for example, dispersion of the electrical property of a device, can be attained. 
[0047]Next, operation (wet etching method) of the wet washing station 10 of this embodiment is explained. As 
shown in drawing 1 (b), in this embodiment two or more wafers 18, -, 18, As it stores in the cleaning tank 16 in 
the state where made it coexist on the groove 40 of the groove structure of the concave shape currently 
formed in each of three rollers of the two above-mentioned wafer presser-foot rollers 12 and the one above- 
mentioned roller 22 for wafer rotation in all, or V shape, and it stored, then is shown in drawing 1 (a), Wet 
washing processing in the cleaning tank 16 is performed. 



[0048]ln wet washing processing of this embodiment, etching reagents, such as fluoric acid, are supplied via 
the current plate 28 from the pars basilaris ossis occipitalis of the cleaning tank 16, and the etching process of 
the wafers 18, such as an oxide film, is carried out. After that, in order to stop an etching process, it rinses by 
supplying a rinse via the current plate 28 from the pure-water-rinsing discharge tube 26. 
[0049]Under the present circumstances, in the cleaning tank 1 6, rotation in the cleaning tank 1 6 of the wafer 

18 is started along with a predetermined circumferencial direction (this embodiment the direction 44 of a 
periphery of the wafer 18) to the timing before the rinse start after etching by an etching reagent, The etch 
uniformity improvement process that only arbitrary periods rotate the wafer 18 along with a predetermined 
circumferencial direction (this embodiment the direction 44 of a periphery of the wafer 18) with a prescribed 
rotational frequency (specifically the range of per minute 0.5 to 5 rotation) is performed to such an extent that 
etching quantity eta on the wafer 18 is settled in the predetermined range. 

[0050]This becomes possible to unify into the timing of the rinse start in each point within the principal surface 

19 of the wafer 18 by rotation of the wafer 18, and homogeneity of etching time can be planned now. As a 
result, since etching quantity eta becomes uniform in the principal surface 19 of the wafer 18, Reduction of 
dispersion in the product characteristics boiled when etching the wafers 18, such as the silicon oxide 34, using 
etching reagents, such as fluoric acid, in wet washing processing, for example, dispersion of the electrical 
property of a device, can be attained now. 

[0051 ]lt is clear that this invention is not limited to the above-mentioned embodiment, but an embodiment may 
be suitably changed within the limits of the technical thought of this invention. The number of the above- 
mentioned members forming, a position, shape, etc. are not limited to the above-mentioned embodiment, but 
when they carry out this invention, they can be made into a suitable number, a position, shape, etc. In each 
figure, identical codes are given to the identical configuration element. 
[0052] 

[Effect of the lnvention]Since the invention of this invention according to claim 1 rotates a semiconductor 
wafer, circulating a penetrant remover along the principal surface of a semiconductor wafer as explained 
above, It becomes possible to make uniform the rinse start period in each point in a wafer by wafer rotation, 
and homogeneity of etching time can be planned now. As a result, the effect that reduction of dispersion in 
product characteristics can be attained now by attaining equalization of the etching quantity within a wafer is 
done so. 

[0053]Since the invention according to claim 2 makes rotation of a semiconductor wafer start to the 
predetermined timing under circulation of a penetrant remover as explained above, homogeneity of etching 
can be planned. As a result, the effect that reduction of dispersion in product characteristics can be attained 
now is done so. 

[0054]Since the invention according to claim 3 makes rotation of a semiconductor wafer start in advance of the 
circulation start of a penetrant remover as explained above, homogeneity of etching can be planned. As a 
result, the effect that reduction of dispersion in product characteristics can be attained now is done so. 
[0055]The roller for wafer rotation which gives the energizing force for making it rotate while holding a 
semiconductor wafer, enabling free rotation, as the invention according to claim 4 is explained above, Since it 
has two or more wafer presser-foot rollers which hold a semiconductor wafer enabling free rotation, While 
rotating a wafer certainly using the roller for wafer rotation and aiming at improvement in the homogeneity 
within the field of etching quantity, the rinse start period in each point in a wafer can be made uniform, and 



homogeneity of etching time can be planned. As a result, since etching quantity becomes uniform, the effect 
that reduction of dispersion in product characteristics can be attained now is done so. 

[0056]Since the invention according to claim 5 to 7 circulates a penetrant remover along the principal surface 
of a semiconductor wafer and it rotates a semiconductor wafer as explained above, It becomes possible to 
make uniform the rinse start period in each point in a wafer by wafer rotation, and homogeneity of etching time 
can be planned now. As a result, the effect that reduction of dispersion in product characteristics can be 
attained now is done so. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]lt is an equipment configuration figure for explaining the wet etching method using the wet washing 
station and this concerning the 1 embodiment of this invention. 

[Drawing 2] It is an equipment configuration figure for explaining the washing etching device of the conventional 
batch type, and the wet etching method using this. 

[Drawing 3 ] It is a wafer sectional view for explaining distribution of etching quantity within the wafer at the time 
of performing the wet etching method of drawing 2. 

[Drawing 4]lt is a graph for explaining distribution of etching quantity within the wafer at the time of performing 
the wet etching method of drawing 2. 
[Description of Notations] 

10 A wet washing station and 12 A wafer presser-foot roller and 14 Wafer presser-foot arm mechanism, 16 A 
cleaning tank and 18 A wafer and 19 The principal surface of a wafer (processing-object side), 20 A motor and 
21 [ A current plate, 34 silicon oxide, and 40 / A groove and 42 / Energizing force and 44 / The direction of a 
periphery of the wafer 18 and eta / Etching quantity. ] The driving shaft of a motor, and 22 The roller for wafer 
rotation, and 24 A stream, 26 pure-water-rinsing discharge tube, and 28 



[Translation done.] 
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I. 

[ff*ii2] ±ia*w*^xvN«0fe^±iaft^^ 
t mmti-umm i tiaawx >y 

[ff*Jf3] ±IE*»*^x^<7)0te^±ia^S« 

ttsiissi tiEt^x -y h^gg„ 

[ffSif 4 ] filEx > y f-y ?"±£Mifr±^i£i4. lulE 
^*^x^^0feiSt«»t-|. fcfct (c. |frlE¥«* 

MIEa»^*Sft^x^«ffi«jgai^Hci«tfv!«® 20 

rfffa^mtft^x a s hub § fttcftft-tf-sai^xA 
1 jS3w^>-iitfa«^x 7 

[ If «il 5 ] ¥«#:^x; ^i7M7fy ^KH 
Igfc £^x^y^ai»S<ft?#X}Sfc£# 

XfEiftMgfcfc^T, JJE^NHft^xy^^HK 
^T^a£ffiB3tf4fc&l=±ia¥*tt^XAco* 
'WSENEttt LT±fE¥#* f /-x;\£[5|!K£ii-.g>r fc 

[IISII6] ±IE^#*^x^^0^^±|E^#«« 30 

if m 5 iztmco ^7M7f> nm. 

[|f*i!7 ] ±IE^#^x^^0fe^±ia^Mco 
[0001] 

[fKBwJl-f Sgffi^lff] £«fffil!(4. ¥S#fBS#3g 
fBLliZ X I x .y f - y ^ £xg* ^tfS&S^ff fc: is v > 
^ft^xAiOx-yf-y^JoatfcttSx-yf-y^ 40 

fi±J$ffifc:ffi 0 . Mx. if 7 vlg^x >y ^ffi 
^ffl^tlflf^^x^x -yf-y^^L^SO^x-y 
h Ma t ^xy > |*i fcox >y f - y 7'S«%— ft. 

1 -3 K-f S i fc T\ S n n n #tt«(f wfiJSfl: 
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[00 02] 
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H*»&^L*Mflij£ia. 1111(b) J4I£S»^ 
aSLJtggPS^HT&S. 02ti3V^T> 100f4fE(! 
*<^yf-^^x>yf-y^gB£^U 1 6(4^ 
ifc^flL 1 8i4^x;v 1 9IWXA1 8«±M (MH 
Steffi) . 2 4t±#SL 2 6{ia*'JyXD±tti^^- 
7". 2 8(iSgS1S> 3 0fi^x^gtt££^LTV^ o 
[0003] ^Wt^ifiO^XA 1 8itliLf;lD 
Xvfy/'Igtfe^TIl >?XA18«±I19|*1(?) 
x.yf-y^-ffi*\ SnWiWff^^ Wiff. T 

to. %H4§rft±£^§£fc^Wt*£ 0 
[0004] IM*<7)A'^-f^^x-y-f y^gai 0 
OTfi, 112 ( b ) C^cTi: 3 Ctiffl^XA l 8 , 
-, 18£^XASft£3 0±t#j/:£itTIKttUc#C 

mx-mmiemzmmL. m^x. 02 ( a) css-t 

It^DX .y ^y?m«3&LTlM;)i^O'7XA 1 8 & 
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[0005] 
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©4 [jum] ) 
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jjb^^^xawx >y ^ y ^saawatciJE^mi*^ 
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[0012] mmtimcomizfrfri'y x >y i-« 
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[0014] »f 4fEt»Bj?fc^S f 7x -y 
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^^XAffSin-^-fcHliT^SifcHSS 

[0015] Ift&JgSfES^HJJt^&^x >y f-X-y 
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fr. ±MmJM£&ux. ±fB^W#c7XA<7)ffeHt 

'Mtt£EMEWi: LTiJE¥#*^XA£|l||£3-fr£ £ fc 
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IJ7XA1 8cO±M , 2 0ii^E-^-, 

2 lllt-^-2 OOfEilfl 2 2i±'7XAtlIteffln- 
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8{iS»SS, 4 0ii;'7XA#§;tn-7-l 2fcj;V''7 
xyN[lI(Effln-7-2 2tCffM$^^>-7", 4 2(4 
ffcMj, 4 4(4>7xyM 8iOjfS7ff6iSr^LTU-g) 0 
[0020] HRK, 4 £ ##:^i;•'<7)'7Xy^ 1 8±(CffM 
tfcBkOXyf-y^IgfciJ^TIi, 7X7M8(7)±I 
1 9ftff)^-vj->7#)->m\ StffiiffttOii'^OS, fylj 

[oo2i]-Kt, ^mmmm^x y h^na 

1 0T'(4, 7iAjf§iO~7-l 2fc, >7XyNif§i 
T-At81fl4t, : 6-^-2 0t, ^-^-2 0^K 
»fil2 1t, ^xy>HItefflo-7-2 2Srffli.fcXvf- 
y^-1f^i±^g^fSit. ci^tiO. fiS^^^S 
y^Tffis^w^^'it, ?x;m 8^pjf5gnM7f^ (* 

^)!«<7)»^T"i4^xyN l 8«JWIS7f 1*14 4 ) (cffi^TFJT 

sennas (jwfcwtii, *^o. 5-5 0iEtotEH) T" 

mift^-ti:, 7J7M8iTO7i «y h^IS 
x-y^y^"S?? ) ^'FJtg^tSHtJRt s i a fc-f £ o 

[0022] ±IEX >y ^y ^"%-tt^I±¥l5 (12,1 
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<?XAl8(?)SiJ|S]4 4) KiHT^xyM 8^, 7 
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[0023] x-y-f y^-ttftj±¥!5 (12, 14, 
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[0 0 24] ife±ia^X^ff§i.n-7-l 
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fc^XAHHEffln-^^ 2 &fflV^TSHtHIlKtTx 
-y^y^'*5?^^xyM 8<D±ffll 9 [*IT-^— ttOfi 
_h*ia« tR^r(c, ^18^11 9 f3«0#^[(cti 
(t£ U y^HB6i^tB*%-t LTx •v^ymWi^m- 

[ 0 0 2 5 ] ifc, ±f£x. 7 ^y^-ttrp]±W5 ( 1 
2, 14, 2 0fci:lX2 2) 1101 (a), (b) \Z 
jjrfiat, ±IE2*«'>xy>ff§^n-7-l 2co-e 
fl-fil&^XAl SW^'h (^xyNHIgt^O) t[p]^o 30 

& . ZtiliZi. 0 , ^xvm 8 1 9 /j^rftjf ft 1 
6 rt«S#;«»Sti(:i ; pS TliaffiMSt'/XA i 8 
£ 5K £ mis L T x •/ f- y ^"S ?? ^ ^ xy m 8 W±H 1 
9faTCD%l-^cr>ltil±$:m&tmmz^ ^XA18«± 

ffl 1 9 ftco&&t l z&i& v yxmi&mmziz-izizx. 
i o o 2 6 ] ifc, ±fex.y^y^rtfa±^& ( i 

2, 14, 2 0t3j;t>'2 2) 1101 (a), ( b ) [Z 40 

HsCte^XA l 8«|fiS75"fa4 4 ) fcifHT^XA 1 8 
S->>xyM8«W (^xaHH64i^) SrffltLTHIfe 
gftfcf&S-fS kHC, ^xyN l 8±T"0^x -y hm 
MA (fflxJl x.y^-y^'fiT?) 3&JBf£<?)KffltcJR*S 
?xai 8«Jf«gp^S»L^*SmSR 
JsWl*] (#IIJ60^!rm^XA 1 80jWHttffr4 4 ) 
aof^M 8£^XAl 80)$*<b (^XAlU&tfi 
'[» SrWt L,THHS§-fr-S3t46(?)##^4 2£^xai 
SfOjflS^HcJfx-S l*f0^xyNlUlEffla-7-2 2 50 
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[00 2 7] iiltJ: 9. ?XA1 8C03mi 9tfmz 

v&m 1 6 ^WLfocomzfe^rmteTij^mT® 

(EiftK&SSfU ^xai Sfc^xAHRffln-?- 
2 2 £fflir vcfl^fcEteLTx v f-y^fi? o^xys l 
8<D±W1 9ftT"«%Hx^ft±£II£fc|5]B#^ ^x 
a 1 8«0±ffl 1 9 ftco#£t£(tl> u yxPHmSM^ 
-fcl/cx v^y^lS<7)%HS*0S b h X 

[00 28] ±iei^^xyN[Ueffln-5-2 2(±, 
g^flll 6«Offig|5t^(t^tL^-^-2 OOIB»W2 

1 izmUZtih b b h (c, ^x;n l 8±T'<7)^x -y 
ffli (Mi.{l X'yfy/i??) ^FJTJEOtEHtitZt !> 

gjst. ^xai 8«jgs^tii»t^«ffitTjtsn 

IS^t^oT^xyM 8S^XAi8c04"t (^xyN 
£Mt OcDHIKIEtt^tKt 
■C EIC $ -fr S fcAOttlWj 4 2 & ^x a l 8 OjSlSil^ 

[0 0 2 9 ] ifa^XAlSIKffln-7-2 2CI1 ^x 
A 1 8<7)±ffi 1 9il?li 1 6 ft<J5it*M)aDh.(Cj&-5-C 
Wa^tPSr^-C^XA 1 8^FyTg«b°>y^T'-MIS^I» 

1 8 <n®mam$& tix\^z. 

[0030] ^C0i.0t£*7X.)\\n\1foW\U-7-22\ l Zl 
fid ^XA18<0±H1 9^ti^Jflf 1 6rt^S#: 

^xai 8Sr^XA[lIlEffln-7-2 2ts j;^-^- 

2 0 SrfflVnT^tHHELTX >y f-y^'Sy? ^l/M 
8<50±H1 9ftT'«%H4^fa±£ll££llB#£. ^x 
a l 8<7)±ffi 1 9 RtfO#jSC*i{t & U yxiBmilSr^l 
-fc L-tx y f-^miffl^-ttSHS ^ t § J: 

[003 1 ] ftiliLti 3 {zifmmcrffiMte i.ti 
fl »>xai 8c7)[Ul5t j; O^xyM 8«±I1 9 l^jco 
^■fitfc(tl> U yxBW^SB&^xA l 8«±I l 9T" 
^-iz-fh i t *i"5Itg t & 0 , x -y f-y^m^-^ 
Zmh^bifiX'^hXdfcZch* -e^feSL x-y^-y^" 

I^f/XA18C0±I1 9T"^-t*l>^to, ffinWf 

[0032] BLlfrat^^fftW^JO-ffi^^J; 

mmi±. 'Mffl6(:fcUTlt»f»^XAi8 
£J9fg«rHlPi£fcV^TTOcSSL, f#ft>>XAl8 
^?)x.y^y^'•'^!!l^I^ ^ )f*t±la^#:'>xy^ l 8«±fflt 
fp v -5Ti5t^?«S:Ma§-ti:^ t £±£¥£#?xa 1 8« 
^MlrlMIiEffit LT[UiE$-tJ:l»x-y^y^-tt|t]l 

[0033] mz^mmmm^ x. -y ba^g 1 o 

( ^7 x -y fx -y f- > ) tOC ^TlMt-S . 
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MX 3 *<7)o- 5 ixt v * £ eij^K 
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wmxmmi emzmmi, m>x. hi (a) t 
srr i a gfeff it 1 6 rtTO^j •/ bgfe^a^fi 1 

[0034] ^mmmm^iy x , 7 h^^oa-ctt. a 

Mil 6f0ggP^^^«2 8^frU7yif«X 7 10 
f - y 7?S£ ffiite L T IS<f l«« <7x; \18^i7f^ 

&#o. 5-5 hh6^h ) t^x; \ 1 8 m&nmu 

l»I (*»ft«ff#JT"i±'7X^ 1 80J1 SWjft4 4 ) tffi 
oT, ^xMSitW^x-zbilli (flRf±\ x>/ 
f-y^'*?7) ^FJt^^HtJKtSSSt^xyM 8£ 
IIIi&§tf£xy?-y^H£foJM£^-fS. 20 
[00 3 5] <rft.£i 0 s ^xa l 8<?)lil(6t;J: 0 <?x 
a i s^iffli 9 ftco&mzimz, y 

XA18(?)±I1 9T%-fc't*if:* t BriBf:=3r l 9. x 

%<7M^ Xyfy/i^^XAl 80±ffll 9"C% 

x >y f- y ?m £ ffl we y y n y iM m 3 4 & t'O <7 xy \ 

1 8^X.y^-y^t-£^(C s ffia#tt<7){f^O^. 0(i 

{£, r'A'-f xom^#tt«(^o#offi}#ffc£H& £ t 
t^thSiO^tth. 30 

[0036] i^±iMt^*»fi<73m^-ffi^;^j; 

A^jvMvf^Mli ¥a*<?xy\l 80<7 
X7H7 f- y k^cox-yfy fimxWz 

m<m»xmt£^. zcomwxmz^x, ^mw 

*73LJ\ 1 8<7)±Sfc^oTMS£SiI£-tf £ fc£t¥ 
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8£|IHE3-£St><Z> , C&4. 

[0037] . mr. z<nwmmk<m 

%2^mmzm^xmm\zmmth , &*3, ±tmm 40 
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Sfi^Hs2{i, x.yf-y^f&oyyjx^tisive. 

[00 38] ^Hft^ffi^^x -y hift^SM 1 0 *C 

(4.01(a), (b) cstJ;^:. afcHNfi 6fcK 
ftfett. x -y f - y ijx-7 y ^f^co yyx^ 

fjts&o^ s y^"t'W£nji^it] (if-mmmmxu^ 

X7M 8^jflg7J[6l4 4 ) tfp^T^xyM 8«HIIkS- 50 
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Hfe U 7XA18 if«x >y f - y 7* ?? ^'FJf S^iell 

tt#0. 5-5 0SkO«H) T'FJTSm^Fj] (*H 
SSfO^ffitli^XA 1 8«Jf|Sy7ft4 4 ) ti&oT^x 
ai 8*Hili$*5x.y^y^%H4|nI±*S (12, 

14, 2 0£J:V'2 2) %^th„ 

[0039] a±.mmitz£ 5 iz^mmmmiziti 

15. WM8<0@«^S, x 7 fy/«tJ:^X7 

f-y^'f&o y yx.tpcofJxiEcr)3?-i 5 y^'toK— t& - fc 

jfifsm t ^ "3 , x -y f - y ^Wa1^%-tt S: 0 5 - t ^'T" 
8 Oiffi 1 9 1 * 5 Jtft , 7i7f a^MH K ii 

nt7 7 K^: fox .y f - y % m y y 3 y milk 
3 4^W7x7M8Jx 7 fy/t§|(: > Stawe 

[0040] <Jct^Hffl5COJgffi(?5^i y b^^S 1 0 

(7i7bx 7 f> ^ ffi ) t-^v mwtz . 
^mmmmvn, hi (b) cst^tmwi 

A18, -, 1 8Sr. ±fE2*<7) ,J 7XAffSxn-5- 
1 2& t fctf±fei*i7) T 7XA0!jgffln-7-2 
-tirT 3*c7)o-7-0^ti^ti^ffMStLTV^[HI^ 
^v©«o?t1iJi07';l~7'4 0±tMASii-TiRttL 
fctt!B*ca»«l 6rtt«ttU, SK^T, 01 (a) t 
3 fc, W 1 6 rtTO^ x v b&jf ^Jl^ff 

•5 o 

[004 1 ] *HSSc9«0<7x y hiftfWttaTfi, ift 
^» 1 6 fi0J£»]6> felESPK 28&^Lr7-y !P£i7)X >y 

f - y ^ £ ixm itmmo 7xAis^x 7 f^ 
t y y^-SSrffi^L-c y yx^ff -5 . 

[0042] zcom. Ml6(:iD^t, x-yf-y^" 
J8£ J; S x -y f - y ^fi<7) y y x ^ofjtSo ? 5 y ^"T" 
FJfTERIf*"^ (^MfiO^ffi-rii^xvM 8 0J1«^ 
44) tj&oT7xyM8«Ml5^it{!L, 7xa18 

±w .y f - y^'M?? vrmemmizm & mmzizn 
commfsm^mmi (Mfomui, m&o. 5-50 

teOKH) TFifjE™^^ (*H*Off#JT"i±7XAi 
80JS|^73[*I4 4 ) t^oT^XAl 8&0ijS^I»x 

•yf-y^-ttttiiie^Mf-f-s . 

[0043] i^ltJ: D . T 7xy^ 1 8O0iM6S« 

x >y f - y 7 ?St i I. x >y f - y y y x 45 oFifSgo ? 

5 yflzm— th Z t AfnTllf: * "5 . x 7 fy« 
«%Ht*@6C:t id £=5:6. -eoteH. x 

-y~fy7S77^xy\ 1 8«±i 1 9T"±^-t5r6/-c 
46. -y MWMCfiMT7 7 IftJi'«x 7 f 

j®&ffl^T y y 3 ymitm 34% t-o^xy m 8 sx -y 
^y7T6S£il n D n #ttoK'^o#, Mi(i\ t'a'^x 
f^^ftt^if OfiM€^H6 - fc hko 
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[0044] mMcomm3 . hit. zcomkomufccrffi 

[0045] %mm<vim<Wx v hm^ms i o r 
tin (a), (b) iz^ioiz. immi 6tK 

ft^ix, x-y^-y^sti^xvf-y^tfoyyx^ 10 

;U 8«JfS^T[til4 4) CiBot^M 8iO[HteSr^ 

m-0. 5-5HIfec7)4ElI) T'/lfrSRjiWft 
MlT'ti'TXVxl 8cOjW|g7jft4 4 ) t&St^XAl 
8£Eij§-t£l>x v f-y^%-tti*i±#a (12,1 
4, 2 033*^2 2 ) SvfTtS. 

[0046] iy±i^t^ «t a izt-mmmmiz iti 

H\ 8<7)IIIW^IIS:X.yf-y^cj;|>x 20 

* i t jftfnTffi t & 0 . x >y + y mm<Ws}->& zm&z 

x;M8<^±Il 9T'%-t&l>£i6. -7x>y hjfcft^ 
a £ v 7 '7 K=5r if >y f - y IfflWy'J^y 
Btf fcflS 3 4 * if O "7X; M 8 £x «, f - y ^-f £ RiCKA 

[0047] mz^mmmm^ x ha^ns 1 o 

Wi&ff (?x -y fX 7 f^"M) fcOlvrUTCIJ-f S. 30 

Ell (b) tsjttj^fclg&^x 
A18,-, 1 8 5r, ±fB2*t r )^x^ff^^n-7- 
1 2^J;t;'±iai*cO'7X^[IlCTn-7-2 2<7)^ 
^XSif.am-^-a^K^Ki.z'B^ivC^hmmt 

* vjfMcom m &<o7)v- r 4 0 ± tM* $ -tf-rnxw l 

£«ffiTift^tf 1 6ftWKttU &Wt\ @1 (a) t 

svt «t a mm§ 1 6 vm&mmz'ff 

[0048] ^Hffe^P^^x -y bgfe#^aT1i. St 
?fM 1 6 cDfigP^^sKK 28^U77 S^x -y 40 
f - V L T ISftiPgO^x; U 8 £ x -y f - y 

t , ffi* U y X D± £f- a - 7" 2 SSK 2 8 £ tf- L 

t y y lt y y.x Hto , 

[0 04 9] dcOH, StMfl 6m^< X-y^-y?' 
i(;j;|,X7fy ?*ft<7) y y x WMm?> 9 A 5 y :7"CJ5r 
SeRJWI^I*] (^ft^isTli'yxyM 8«JH»I*I4 
4 ) fcftoT^xyu 8C0«feSMil 

U 7XA1 8±.T"C0X-y^y^"S7 ? ^'FJTSEC0tBlI^itX 
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#0. 5~5EBE«9«H) T-j?t£™^ (*»ficO^ 
ffiT-(±-7X^ 1 8<?)Jf SS"[^4 4 ) CiSt7XA 1 8 
& Ei&^-tfr&x > y f-y ^-ft^iiig&afit^ . 
[00 50] itLt X D . ^xy\ 1 SsOHHk^J: 0 ^x 

ai8»±bi 9na)&&\ l ziitfh ] )yxm&?-i $ 
ynzWL—$-hz\ bimmb**) . ^■yryymm^ 
-WkmhLt^x'%hX3{z^:h, *<m%. x.y^ 

y^'S^^'^xvM 8C0±H1 9T'±^— btihtzih. ^ 
x ■/ «'M(:fc^T7 ■/Ki t'cox-yf-y^ja^ffl 
V^T y y rj y^-ftJK3 4 & fc-Wx^ 1 8 ^x -y f- y ^ 

-rsiKtsiSiHi^ttcoffto^, mm, f^Mx^t 

[ 0 0 5 1 ] *^3^±IEHfS^ffitPS5ESifx 

[0052] 

[«BB<^»*] -^ B J^lf*iI liE»«9?6HJifijyjJK 
BHLfeJ: 7 fc, Wfr^x^^fflt^o-C^ffi^S 

ffl§-tt^ { ^*«* T 7X^^0|ES€l»W\ 7X^\| 

Kt: ± o <7x^rt^j±((cfctti» y y^MMB#M^%- 

tctfi i i: ifsffi 1 1£ *) , x -y f - y ^|g|eo^-Ht * El 
£^i:* 1 T-^l»J;7t^£. ^COSS, ^xyN^-C'fOx 
>y f - y ^'S<7)%-^* El£ i i: T\ Kfli^eo tf o & 
c^ffiii^^ @£ i k jfi^T* £ J: 7 t=3r & t \ * r> fcSSm* 

[0053] if*ii2faa^0j5(±^±i^j!L^ «t a 

^^^xyN^IIliElr^^^a^^F^sO^^ 
$ y ^TiBi&S-frS O-C". x y f - y ?"<77±^-1x£EI5 i 

commt^m^ z t arc* tistuo fejfta* 
[0054] if*ii3faa«»0J3(±«±fMBe uti 3 

^fr^xyN^Hfe^^S^Saifltet^^T 
Hte§-tt£ «T'\ x .y ^y ^<?)%H4* Z. b 

[0055] msmtmemmimmmuzk d 
iz^ ^mm^mmiEmm&bbhizmm.z 
^htz^mmm^H-ih^^mim^-^-b, ¥ 
mm^^^inzimtimm^^^m to 

-^-t^ffi^TV^wr. ^x^^^xyNlUISffln- 
7-Srffl^T«HtHlteLTx-yf-y^4<?)Hrt%-H , x 
coi6jJi&EI£ t isi^t . ^x^ft^&i&fcfcfrtg y 
UteBtffl ^%-CLtx 7 fy ^"BtracO±^-tt £■ HI. d 
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i: m^mcoli t,-r>*coffiMt&m&Z kit 
[00 56] IfSSS-TSjKcO^HHJifiUiijtBJLfci 

I. J: o £ . grafts, SUHSttcotf feo # « 



[01] *^«-»fi«^ffit«l> *>x >x l-}5t#£ 
[02 ] {M*W^y^«^x.-/^y^SfcJ;V' 
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1 2 

[03] 02«*>x 7 Myf ^M^HfrUI 
[04] |2(?)'>i-yhX7fy7'iUiffLtl 

10 ^i-yMSfcftigg,. 12 -?x^#£;tn-5 
10 14 >?x.A#£;t7W>,«fi, 16 ffifr 

iff, 1 8 <7xy\ 1 9 <?x^£D±M (MH^ 
ffl) , 2 0 t-^-. 2 1 ^-^-^ffiUlll 
2 2 ^X.)\mmn-y-^ 2 4 7j<S, 2 6 
IfeKyy^Diffl-f^-^. 2 8 ^SER, 3 4 
v-'J^KftlBL 4 0 7\ 4 2 #»7J, 

44 <7x;m 8,<F>mW3i\*\. v x.y-fy^"a o 



[01] 



(b) 



.12:*ifl#*7tiH-l 




[03] 



12 



— 40:flw) 



16:*** 



19 



22: *irtHlEffln-7 
26:«*'J»ttUfi-r 









2 


2 


40 



18:>)iA 



20 



21 



[02] 



(a) 




24 100 v 



(b) 



18: ■Jin 













w 















26] [J 



16:3**11 

•24:*SfE 

,28:»SSft 



16 

100 j 



19 



1 



x 

"j 
f- 
Is 

a 

V 



30:fcn£:lt£ 



•18 



34:*>U=i>B6ftJ» 
[04] 



b c 
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(8) mW\2 0 0 1 -2 84 3 0 5 

(si) int. ci. 7 

H 0 1 L 21/306 

F^-A(##) 3B201 AA03 AB01 AB33 AB42 BB02 

BB87 BB93 BB96 CB01 CC01 

4K057 WA11 WB06 WD07 WE07 WG10 

WK01 WM01 WM03 WM11 WM13 
WN01 

5F043 AA31 BB22 EE04 EE09 EE35 
EE36 GG10 
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FI t-?3-k(##) 
H 0 1 L 21/306 J 



